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More Than Repeated Addition



How do you 
see them?

How many do 
you see?
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https://chrishunter.ca/2014/10/08/how-many-do-you-see-how-do-you-see-them/


“No matter what grade you teach, 
even high school, so-called ‘dot 
cards’ (which may or may not have 
dots) are a great way to start your 
students on the path to 
mathematical reasoning. We say 
this because, from experience, we 
have realized that with dot cards, 
students only need to describe what 
they see—and people have many 
different ways of seeing!”



ntimages.weebly.com

http://ntimages.weebly.com/
http://ntimages.weebly.com/


Ca-Lishea served at the Houston Food 
Bank by putting together food boxes that 
go to senior citizens. Each box contains 26 
meals. The boxes are loaded onto a pallet 
that holds 45 boxes. How many meals are 
there on the pallet?

numberlesswp.com

https://numberlesswp.com/more-multiplication-and-
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“When you’re a grown-up, nobody says 
‘Please multiply these numbers.’ 
You have to know when to do it. 
That’s all that actually matters when you’re a 
big person.”

Marian Small OAME2024



“The operations of addition, 
subtraction, multiplication, 
and division hold the same 
fundamental meanings 
no matter the domain in 
which they are applied.”



What does 
multiplication mean?

What does  
look like?

3 × 4



• Repeated Addition 

• Equal Groups or Sets 

• Array 

• Area of a Rectangle 

• Comparison 

• Rate 

• Combinations

Meanings
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“Today, you and your 
partner are going to 
count a collection, 
figure out how many you 
have in your collection, 
and show me a picture 
of how you counted.”





3 + 4 × 5



3 + 4 × 5



5 + 3 × 6



4 × 6 − 1



Amanda Bean’s Amazing Dream



One Is a Snail, Ten Is a Crab



Bean Thirteen



My Full Moon Is Square



Two of Everything



Ano’s Mysterious Multiplying Jar



polypad.amplify.com

(+3) × (−4) and (−3) × (−4)

https://polypad.amplify.com/p/OzBghuYtzUJGOQ
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3 × 5

5 × 3



5 × 3 3 × 5



5 × 3 3 × 5



5 × 3 3 × 5

You can multiply numbers in any order. 



6 × 7

You can multiply in parts. 



6 × (5 + 2)

You can multiply in parts. 



6 × 5 + 6 × 2

You can multiply in parts. 



6 × 7

You can multiply in parts. 



(2 × 3) × 7

You can multiply in parts. 



2 × (3 × 7)

You can multiply in parts. 





Christopher Danielson

https://christopherdanielson.wordpress.com/2013/04/03/math-peeps-at-play/


youcubed.org

http://www.datapointed.net/visualizations/math/factorization/animated-diagrams/
https://www.youcubed.org/wim/number-visuals-3-5/
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https://gfletchy.com/krispy-kreme-me/
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apps.mathlearningcenter.org/partial-product-finder/

https://apps.mathlearningcenter.org/partial-product-finder/
https://apps.mathlearningcenter.org/partial-product-finder/
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https://chrishunter.ca/2019/06/12/krispy-kreme-connecting-strategies-and-models/


“The operations of addition, 
subtraction, multiplication, 
and division hold the same 
fundamental meanings 
no matter the domain in 
which they are applied.”



6x2 + 6x + 15x + 10 =

(2x)(3x) + (2x)(2) + (5)(3x) + (5)(2) = (2x + 5)(3x + 2)

6x2 + 21x + 10

2x

5

23x
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✴ What is the first question that comes 
to you mind? 

✴ Write down an estimate that is: 

✴ too low 

✴ too high 

✴ just right 

✴ What information would be helpful to 
have here?

3 Act Math Tasks
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ON COOL CYBORG LEGS.
WHO WEARS TERRIFIC BOOTS.

WHO SUCKS AT DANCING.
WEARING SPOOKY CAT FEET.

IN BUSINESS ATTIRE
MADE OF MEAT AND PAIN

A UNI PUG
A SPACE LOBSTER

A (HANDSOME) SALMON
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More Than Times Tables



Effective Mathematics Teaching Practices Principles to Actions
Ensuring Mathematical Success for All

‣ Establish mathematics goals to focus learning 
‣ Implement tasks that promote reasoning and 

problem solving 
‣ Use and connect mathematical representations 
‣ Facilitate meaningful discourse 
‣ Pose purposeful questions 
‣ Build procedural fluency from conceptual 

understanding 
‣ Support productive struggle in learning 

mathematics 
‣ Elicit and use evidence of student thinking



Fluency

Efficiency Flexibility Accuracy



2 Math Fact Fluency

essential elements for designing an e! ective plan—one that will help every student 

learn (and remember) the basic facts while building mathematical confi dence and 

number sense.

Fundamental 1: Mastery Must Focus on Fluency
Procedural fl uency includes accuracy, effi  ciency, fl exibility, and appropriate strategy 

selection (National Research Council, 2001). Note that this defi nition of procedural 

fl uency applies to all operations, not just basic facts, and these elements of fl uency 

are interrelated (Bay-Williams & Stokes Levine, 2017) as illustrated by the diagram in 

Figure 1.1.

FIGURE 1.1!What Procedural Fluency Is and What It Looks Like

The four components (bolded) are interrelated. Appropriate strategy selection is 
required for e!  ciency and flexibility.

Procedural 
Fluency

Computing
with!.!.!.

Accuracy

E!  ciency

Flexibility

What It Looks Like

Correct answer

Time needed to solve is reasonable.

Selected strategy “fits” the numbers 
in the problem (i.e., Appropriate 

Strategy Selection).

Strategy is applied to new problems.

Strategy is adapted to better 
fit the problem.

Applying strategies is di! erent than applying algorithms. According to the 

Council of Chief State School Offi  cers (CCSSO) and National Governors Association 

(NGA), computation strategies are “purposeful manipulations that may be chosen for 

specifi c problems,” while algorithms are a “set of predefi ned steps applicable to a class 

Bay-Williams, J. & Kling, G. (2019). Math fact fluency: 60+ games and assessment tools to support learning and retention. National Council of Teachers of Mathematics.



Procedural 
Fluency

Computational 
Fluency

Basic 
Fact 

Fluency



The Five Fundamentals Principles to Actions
Ensuring Mathematical Success for All

1. Mastery Must Focus on Fluency 

2. Fluency Develops in Three 
Phases 

3. Foundational Facts Must 
Precede Derived Facts 

4. Timed Tests Do Not Assess 
Fluency 

5. Students Need Substantial and 
Enjoyable Practice





7x9

9x7











7 × 9



Skip 
Counting

9, 18, 27, 
… 7 × 9



Derived 
Facts

Skip 
Counting

7 × 10 − 7 × 1

9, 18, 27, 
… 7 × 9



Derived 
Facts

Known 
Facts

Skip 
Counting
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recall (from memory) ≠ memorize



7The Five Fundamentals

all facts, a fi rst step is to develop automaticity with the +/– 0, 1, and 2 facts. At the next 

level are more foundational facts, which can be taught in a fl exible order, as mastery 

of one is not needed to reach mastery of another. However, students must master 

specifi ed foundational facts to use the related derived fact strategies on the fi nal level 

(e.g., Doubles must precede Near Doubles).

Similarly, multiplication facts can be taught in groupings so that known foun-

dational facts can be used to derive other facts. The fl exible learning progression for 

multiplication is shown in Figure 1.3.

FIGURE 1.3!Multiplication Fact Fluency Flexible Learning Progression

2s

1s

10s

0s

5s

Squares

Doubling
(4s, 6s, 8s)

Adding a Group
(3s, 6s)

Break Apart
(3s, 4s, 6s, 7s, 8s, 9s)

Subtracting a Group
(9s, 4s)

Near Squares

Foundational
Fact Sets

Derived Fact
Strategies

The distinction between foundational fact sets and derived fact strategies is 

essential for eff ective teaching of the basic facts because it provides a blueprint for 

monitoring fact instruction progress. Consider the example of fi nding 5 + 7. If a stu-

dent didn’t already know that 5 + 5 = 10, he would not be able to arrive at the solution 

as described: 5 + 5 = 10, 10 + 2 = 12, so 5 + 7 = 12. Thus, when we observe students who are 

unable to use a strategy for fi nding this fact, we must determine if they have learned 

the foundational facts to automaticity. If not, that is where intervention must be 

focused.

Bay-Williams, J. & Kling, G. (2019). Math fact fluency: 60+ games and assessment tools to support learning and retention. National Council of Teachers of Mathematics.









1 2 3 4 5 6 7 8 9 10

1 1 2 3 4 5 6 7 8 9 10

2 2 4 6 8 10 12 14 16 18 20

3 3 6 9 12 15 18 21 24 27 30

4 4 8 12 16 20 24 28 32 36 40

5 5 10 15 20 25 30 35 40 45 50

6 6 12 18 24 30 36 42 48 54 60

7 7 14 21 28 35 42 49 56 63 70

8 8 16 24 32 40 48 56 64 72 80

9 9 18 27 36 45 54 63 72 81 90

10 10 20 30 40 50 60 70 80 90 100



berkeleyeverett.com

https://berkeleyeverett.com/activities/
https://berkeleyeverett.com/activities/
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Suppose you know that . 
What other multiplication facts could 

you figure out based on that?

4 × 6 = 24



4 × 6



4 × 6

8 × 3

8 × 6

2 × 6 5 × 6



Procedural 
Fluency

Computational 
Fluency

Basic 
Fact 

Fluency



7 × 9
7 × 19
7 × 49
7 × 99
7 × 199



Fallacy: Once learned, the 
standard algorithm is the 
best choice.



Truth: Standard algorithms 
are sometimes the best 
choice, sometimes not; 
standard algorithms are 
added to a repertoire of 
strategies, but they are not 
a replacement for them.



Fallacy: Some students 
are better off with 
knowing just one way.



Truth: Each and every 
student is better off 
knowing a set of useful 
strategies and learning 
when each is useful (and 
when they are not).
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Mary, a third grader, solves twelve 
minus fi ve on her paper by cross-
ing out the twelve and recording 
a zero above the ten and a twelve 

above the two. When asked to share why she 
solved the problem this way, Mary quickly 
replies, “Because you have to do it that way 
when the bottom number is bigger than the top 
number.” 

We would like to believe that this is a unique 
situation; however, our classrooms are filled 
with students like Mary who view mathemat-
ics as a collection of rules and procedures to 
memorize instead of a system of relationships to 
investigate and understand (NRC 2001). 

????? ? ??????????? ???????
FOCUS ISSUE:

the value of “Why?”

Strengthen accuracy, effi ciency, and fl exibility with 
these mental math and computation strategies. 

By Sherry D. Parrish

Reasoning
Number Talks 
Build Numerical
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The math Process Standards highlighted 
in Principles and Standards for School Math-
ematics (NCTM 2000) and the National Research 
Council’s Strands of Mathematical Proficiency 
discussed in Adding It Up have encouraged 
mathematics instruction to move beyond rote 
procedural knowledge, but these instructional 
shifts have yet to be consistently embraced or 
reflected in student performance nationally or 
internationally (NRC 2001). The recently drafted 
Common Core State Standards (CCSS) continue 
to build on these processes and proficiencies 
with eight Mathematical Practices and calls for 
instruction grounded in conceptual understand-
ing and mathematical reasoning (CCSSI 2010). 

How can educators make shifts in their 
instructional practices that foster sense making 
in mathematics and move forward in develop-
ing mathematical dispositions as outlined in 
each of these documents? Classroom number 
talks, five- to fifteen-minute conversations 
around purposefully crafted computation 

problems, are a productive tool that 
can be incorporated into classroom 

instruction to combine the essen-
tial processes and habits of mind 
of doing math. During number 
talks, students are asked to 
communicate their thinking 

when presenting and justify-
ing solutions to problems they 

solve mentally. These exchanges 
lead to the development of more 
accurate, efficient, and flexible 

strategies. What does it mean to 
compute accurately, efficiently, and 

flexibly? Accuracy denotes the ability 
to produce an accurate answer; effi-
ciency denotes the ability to choose 
an appropriate, expedient strategy 

www.nctm.org teaching children mathematics • October 2011  199
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“Simply defined, number talks are five- to 
fifteen-minute classroom conversations 
around purposely crafted computation 
problems that are solved mentally.”



8 × 6
8 × 60
8 × 59
8 × 0.1
8 × 6.1
8 × 5.9

mathisfigureoutable.com

https://www.mathisfigureoutable.com/ps3-512sticks
https://www.mathisfigureoutable.com/ps3-512sticks


# of Packs # of Sticks

1 12

2 24

4 48

8 96

10 120

9 108

mathisfigureoutable.com

https://www.mathisfigureoutable.com/ps3-512sticks
https://www.mathisfigureoutable.com/ps3-512sticks
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